Phenylphosphonothioic dichloride, PhP(S)Cl2, reacts with dibenzylamine in benzene at room temperature to give five crystalline products containing phosphorus l . One of these products has the empirical formula, C34H35N2OPS (1). Compound 1 is only formed in the presence of water. NMR data indicate compound 1 contains a dibenzylamino group directly bonded to phosphorus and one other molecule of dibenzylamine. It was originally suggested 1 that compound 1 was probable a salt-like material, [NH2(CH2Ph)2] + {PhP(S)[N(CH2Ph)2]0}-. An X-ray investigation was undertaken to clarify the bonding.
Experimental
A solution of dibenzylamine (78.8 g, 0.4 mole) in benzene (200 ml) was shaken with distilled water (50 ml) and then added dropwise to a stirred solution of phenyldichlorophosphine sulphide (21.2 g, 0.10 mole) in benzene (400 ml). The mixture was allowed to stand for 36 h. Dibenzylamine hydrochloride was filtered off and the solvent evaporated to dryness. The oily residue obtained was dissolved in diethyl ether and the remaining traces of dibenzylamine hydrochloride were filtered off. A The unit cell is constructed from dimers of 1 which are formed with hydrogen-bonds about a centre of symmetry. Within the complex the P-0 and P-S interatomic distances are 1.56 ±0.01 and 1.997 ± 0.007 Ä respectively which can be compared with 1.46 ±0.01 Ä for P-0 in triphenylphosphine oxide 2 and 1.64 ±0.01 Ä in the hy droxy tripheny] -phosphonium ion 3 (Ph3POH+), and 1.936 ±0.005 Ä for P-S in tri-Tneto-tolylphosphine sulphide 4 . A The 0--N(2) and N(2)---S interatomic separations are 2.61 ± 0.01 and 3.28 ± 0.01 Ä respectively. The O-N distance is slightly shorter than the expected values 5 (2.7-3.2 Ä) for a hydrogen-bond, and the N---S distance is also shorter than that (3.44 Ä) observed 6 for the corresponding bond in ethylene thiourea. Both bonds therefore are among the strongest reported hydrogen-bonds of their type and they are probably responsible for the curious difference in reactivity of the complex once it has crystallised from solution 1 .
The P-N(l) bond length of 1.73 ± 0.01 Ä is closer to the single bond length 7 of 1.79 Ä than to that of 1.57 Ä in cyclophosphazenes where there is considerable 7r-delocalisation 8 . Presumably the remaining electron of phosphorus is associated almost entirely in 7r-bonding to the sulphur and oxygen atoms.
The dimensions of the rest of the molecule are as expected.
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